Cis-5-norbornene-exo-2,3,dicarboxylic anhydride (2.30 g, 14.0 mmol) was dissolved in toluene (120 mL). To this was added propargylamine (0.99 mL, 15.4 mmol) and triethylamine (Et 3 N) (0.9 mL, 7.0 mmol) and the mixture was heated to reflux for 2 h. The mixture was cooled to RT and the solvent was removed via rotary evaporation. The resulting residue was brought up in CH 2 Cl 2 (30 mL) and washed with 1 M HCl (3 × 30 mL). The organics were collected, dried over MgSO 4 , and filtered rinsing with CH 2 Cl 2 (50 mL). The solvent was removed via rotary evaporation to afford the purified product in 92% yield (2.61 g, 13.0 mmol). Compound 2 (0.26 g, 0.4 mmol) was dissolved in dry THF (15 mL) and DMF (15 mL). To this was added 3 (0.12 g, 0.6 mmol) and N,N-diisopropylethylamine (DIPEA) (0.12 mL, 0.7 mmol) and the mixture was stirred at room temperature for 15 min. To this was added CuI (17 mg, 0.09 mmol) and the reaction was held at 60 ºC for 24 h. The solvent was then removed via rotary evaporation and the resulting crude product was purified by silica gel chromatography eluting CH 2 Cl 2 followed by 10% MeOH in CH 2 Cl 2 . The product was further purified by reverse phase prep HPLC eluting a gradient of 5-100% acetonitrile in water (both contain 0.1% formic acid) to obtain the purified ((1,3-dioxo-1,3 ,3a,4,7,7a-hexahydro-2H-4,7-
N-([1,1'-biphenyl]-4-ylmethyl)-3-((3-((4-

methanoisoindol-2-yl)methyl)-1H-1,2,3-triazol-1-yl)methyl)benzyl)oxy)-4-oxo-4H-pyran-2-carboxamide (PD1C).
Compound 5 (0.30 g, 0.6 mmol) was dissolved in dry THF (15 mL). To this was added 3 (0.17 g, 0.8 mmol) and DIPEA (0.17 mL, 1.0 mmol) and the mixture was stirred at room temperature for 15 min. To this was added CuI (24 mg, 0.13 mmol) and the reaction was held at 60 ºC for 2 h. The solvent was then removed via rotary evaporation and the resulting crude product was purified by silica gel chromatography eluting CH 2 Cl 2 followed by 10% MeOH in CH 2 Cl 2 . The product was further purified by reverse phase prep HPLC eluting a gradient of 5-100% acetonitrile in water (both contain 0.1% formic acid) to obtain the purified product in 73% yield (0.31 g, 0.5 mmol). 
S12
Transmission Electron Microscopy (TEM)
Small (3.5 µL) aliquots of nanoparticle sample were utilized via a standard procedure. Briefly, the sample was loaded onto carbon grids (Ted Pella Inc.) that had previously been glow-discharged, using an Emitech K350 glow discharge unit, and plasma-cleaned for 90 s in an E.A. Fischione 1020 unit. The sample grid was then transferred to a grid holder, and analyzed via an FEI Sphera microscope operating at 200 keV. Micrographs were recorded on a 2K x 2K Gatan CCD camera.
Note: the diameters observed by TEM are smaller than those observed by DLS, which we attribute to the drying of the nanoparticles during TEM sample preparation.
Nanoparticle Stability (pH, Temperature)
To confirm that our nanoparticle system is reactive only to MMP and H 2 O 2 , a series of DLS experiments were performed to probe for morphology change in response to changes in pH and temperature. For these studies, we utilized PD1C-PS, as the Cohen lab has previously demonstrated the boronic ester linkages are selectively sensitive to H 2 O 2 only. 5, 6 As expected, the average hydrodynamic radius of the nanoparticle system remained unchanged when the pH was adjusted from 7-4, nor when adjusted from 7-10 ( Figure S5) . Additionally, the neutral nanoparticle system was incubated at 25 °C and 37 °C for 24 h to probe for temperature sensitivity. As with the pH variation studies, there was no change in the hydrodynamic radius with elevated temperature (Figure S6 ). 
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Nanoparticle Degradation Assays
To evaluate the capability of nanoparticles to respond to MMP and change shape, PD1-PS and PD1-PSC (100 uM with respect to peptide concentration in each sample) were treated with MMP-12 (100 nM) in a total reaction volume of 100 μL at 37 °C overnight. Dynamic light scattering (DLS) and TEM (dry state, negative uranyl acetate stain) were used to evaluate nanoparticle size before and after enzyme exposure, as shown in Figure 2 (main text) and Figure S6 . 
